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Synchrotron Uses 

The geological and male rials sciences have 
a number of common interests and inter- 
faces, according to a report recently issued bv 
the National Academy Press. Uni it lei I Foster- 
ing I ncreased Coupantion Hetwirn the (Irulogirtil 
and Mn total Srienm, the re|«iii provides a 
relatively low-key tniujxu isun of areas of 
common ground between Lite I wo .sciences; ii 
identifies no major issues of disagreement 
and thus has no axes to grind. In. stead, the 
report is a short, soft-sell discussion of flier 
burgeoning revolutions taking place in the 
more applied sectors of the geological and 
condensed matter or solid-state sciences. The 
material sciences are receiving a wealth of 
experience with highly complex mincmlogic al 
and geological materials and advances in (he 
applications of analytical techniques that had 
been originated !>v solid-stale scientists fin 
the study of metals and single compounds. In 
turn, the earth sciences arc receiving new 
techniques and theories from the material sci- 
ences. 

According to the report, both hclds nl ap- 
plied science need liettcr lines ol intercom- 
munication to foster more effective interac- 
tion. An example of diis need is noted in the 
report; it centers on the common require- 
ment of both the geological and the material 
sciences for a higher intensity energy source 
tliiin is now available to advance the anal) sis 
of cundensed matter. Synch ml mu radiation 
sources appear to be central in meeting this 
requirement. 

It is noteworthy that in anoiher Miulv hv 
the National Academy ol Sciences, die so- 
called 'Lynch Re|>oiT of die Solid-State Sci- 
ences Committee [I’Jiyxin 7’w/i/v, Feln uai ) 
1983), it was concluded that. ii\ 1983. . . . 
demand for x-ray and UV (sviultioiron) 
beams will exceed the additional supply dial 
Mould be available il unused pons on ciirreni 
machines were developed. 1 Sunlit omm fiirili- 
ties at Stanford University, the Uuiveisiiv ol 
Wisconsin. Cornell Univeisii). and ,n Itiook- 
haven Naiional Ijiburatmv aie being cun- 
structed or modified to meet the needs of 
new, exciting, mateiials analysis leseao Ii. 
Originally only a side advantage that was rel- 
atively unused in svnclirotion fin iliiies. die 
high imemity white ladiatiim released as a 
secondary product in die at ce let a lion of elcs - 
lams has now taken piccrdeiice over tiic par- 
licle-physicj ex peri men is lor which the facili- 
ties were rommirted. Kuihoi spei ial iusiru- 
iiicuiation is needed to exploit die Tree' while 
radiation, and new generations of symliro- 
tronsarc being planned for the purpose. 

In older, 'first generation' synch ml ions the 
primary electron beam is held in a citcular 
path by means of dipole magnets placed in 
precise locations along the an delator ring. 
The intensity of the high-energy beam of in- 
diauon that is re lea sea I as the elet irons arc ac- 
celerated around a circular path ran Ik* in- 
creased by several orders ol magnitude by 
new concepts ol magnetic- Held insertion de- 
vices that are called ‘wigglcrx* or 'utidulaiotV 
t liesc devices have a huge number of weak 
uipnlcs or a smaller number ol strong di- 
poles. Depending on the design, high intensi- 
ty beams of broad nr narrow wavelength 
spectra can be created. A n umber of prnb- 
Ct11S l * lcsc ( * ev ' ccs ’ sut l' iw overheating 
caused by the large energy densities, have yet 

0 be solved. The insertion devices are mostly 
still tn the design and const ruction stages, 
awaiting testing. Research areas noted in the 
t-ynch Report arc SEXAFS (surface X ray ab- 
^rpnon fine structure), X ray diffraction and 

atlenng, and photocmission spectroscopy. 

1 he sort of problems to be investigated with 
tese ultra-higli-imeiisily beams include the 
u ‘iy of short-time (nanosecond) phenonte- 

n ?' ^'‘^dimensional structures, and suiTacc 
P vsics. The relatively unexplored field of 
jyffibar high-pressure experiments may 
)icid a wealth of new materials that are ame- 
beamj 10 StUC * y ^ synchrotron radiation 

relevance to the renewed interest in the 
indy of materials properties is the recent 
news of the new National Center for Ad- 
vanced Materials (NOAM) proposed as a ma- 
jor new direction for the Lawrence Berkeley 
a bora lory in California. According to one 
port, the planned laboratory 'comes with a 
strong endorsement from White House sci- 
nce advisor George Kemvorth, and it is a 
centerpiece of the proposed 1984 budget for 
e Department of Energy (DOE) general sci- 
, P^gr^in.' [Nature, February 10, 1988). 
‘n another recent report it is noted that, 'A 
Tncli rot row radiation light source is the cen- 
■erptece For the National Center for Ad- 
need Materials at the Lawrence Berkeley 
Laboratory ' February 18. 1988). The. 

SX5 L° D .? E Ior NCAM will be a total of . 
r° r 3,8 bullion, of which $138.9 million would 
Conslru «'on of facilities. The new, 
ia k "P? ncral ' on synchrotron will take 6 years 
$ts o' 3 Cost W* million. As A subset, 
r* j | J n [*hon. is to be allocated to the Stan- 

University Synchrotron Radiation Labo- 
ur,. ^ V? ®P er * n '6ni with the problems of 
“^ yi’^nse X ray beams! . 

1 he “CAM will include three laboratories. 


one lor Surface Science and Catalysis, one for 
Advanced Material Synthesis, and' one f.,t 
Advanced Dcvire Concepts. Perhaps niosi i n - 
t cresting in ihe gening) -materials science in- 
terface is the Advanced Materials Synthesis 
I-ilmiaimy in whU.li l lieoreiic.il and expcii- 
incntal studies will be done of phase transi- 
tions and materials at high pressures. Central 
to the three laboratories missions will be the 
new-genc ration synchrotron Advanced light 
Source (ALS), which is iu produce a beam 
brightness (energy density pet unit area) 
some 10 4 times greater than existing sources. 
According to the designers. ‘The biiglitness 
n| the synchrotron radiation limn the ALS 
will not be entirely due to the use iT insertion 
devices. Another important Icilurc. reports 
Science, is the storing of a circulating election 
lienm (1.3 billion cV) with a very small einil- 
tiiiicc.' The new light source wili uvereomc 
problems ol beam stability inherent in the 
older accelerators by focusing to a stable 
point source. 

The National Academy icpnrl of die Com- 
lii ill ee on Geological and Materials Sciences 
noted that die number of people wuikiug mi 
geological mateiials was less, by one or two 
fat tins of ten. than the number working in 
the matei ials sciences. Federal agencies, it was 
noted, spent over SI billion on materials 
R&D in I UNO. Geologists have bad noialilc 
successes in the fields of extinctive mclnllurgv 
and other materials sciences areas; according 
to the report, examples in which information 
has Hawed to. rather than, us in so muny oth- 
er cases, from the materials sciences include 
phase equilibrium, isotope and trace element 
analysis, major element analysis by the elec- 
tron microprnhe, and high-prcssuic. bigh- 
tetnpcraime research . — PMli 

Earthquakes Up 
Worldwide in 1982 

Filiv-six \ignil until v.uihqtcikvs' wen* re- 
corded in 1982. up In mi the I'.lSI tails o| f»|. 
atiordiug to <i ice cm rcpoii timn the I'.S. 
Gcoli igk.il .Snivel tl'StiSj. In addiiion. in die 
I'nitcil Stales there were 33 nunc •felt' earth- 
quakes iu 1982 in ItWl. flic niiiiihei ol 

lives lost worldwide to eai tliquakes. Iiowcicr, 
diop|Ril h\ cun-iliinl. A significant earili- 
quake is defined as mie l hut icgisieis l».f» «>i 
above mi the Kiililci si air or one of sm.illei 
magnitude iltai causes casualties or « cmsnlei- 
able damage. Kell earthquakes >11*0 nonsignifi- 
cant quakes that are reported as being lelt In 
people. 1 lie data are compiled by the L'SGS 
from 3,000 seismograph stations around die 
world. 

In die United States in l l W? onlv one sig- 
nificant earthquake orcimcd. sinking on Jan- 
uary 2a; this was the lowest number recorded 
since 197-1, when none ou.it t red. The 1982 
event registered 6.5 and was centered in the 
Fox Islands in die Aleutians; there were no 
reports of casualties or damages. 

The strongest earthquake of 1982, mea- 
sured at 7.7, hit the Tonga Islands region of 
the South Pacific mi December 19 without 
causing damage or casualties, according to 
Wavcrly Person, a geophysicist at the USGS 
National Earthquake Information Service. Il 
was among a total of 10 major earthquakes 
(registering 7.0 to 7.9) recorded worldwide. 
For the second consecutive year no great 
earthquakes (registering 8.0 or more) oc- 
curred; the last such event was a magnitude 
8.0 quake recorded on July 17, 1980, in the 
Santa Cruz Islands region of the South Pacif- 
ic. The long-term average of earthquakes of 
magnitude 7.0 and over is 19 per year. 

The most devastating earthquake of 1982 
occurred in North Yemen, located on the 
Arabian Peninsula. Registering a magnitude 
of 6.0, it killed 2,800 people, injured another 
1,500, left more than 700,000 homeless, and 
destroyed or extensively damaged 300 vil- 
lages. The second deadliest jolted the Hindu 
Kush region of Afghanistan with a magni- 
tude 6.5. Reported deaths totalled 450, with 
many others injured. The zone of damage 
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Significant earthquakes thrimghniii the 
world. A significant earthquake is deli tied 
as one that registers 6.5 nr uliove mi the 
Richter scale or one nf smaller magnitude 
that causes casualties nr considerable dam- 
age. The smallest significant earthquake 
occm ring in the period chatted above 
measured 4.2. Data cimneiv nf US( IS; 
data charted hv Marin L. Godinez; cliarL 
drafted liy Dae Sung Kim. 


stretched into Tajikistan in die .Soviet Union. 
In addition, a magnitude 7.0 quake ill, it 
struck El Salvador in Central America mi 
June 19 claimed 40 lives. 

Pcismi said die known death mil I nun 
earthquakes in 1982 was 3.338. ahum mic- 
thhd fewer people than were repot led killed 
in I9NI: must ui the deaths in 1981 are at- 
tributed in two sluing i p lakes that hit 1 1 an. 

On the long-term average. lO.duii c-.itth- 
qunkc-relaied deaths are expected each u-ar. 
Notablv. no earthquake- 1 elaletl deaths have 
litfc-n reported in ibe Lulled States sime 

IP7 f i. 

In 1982. the L'SGS ictcivcd -fii-l lupmiMif 
fell eai tliquakes in the L'liiled .Stales. I'lie 
M longest to ocelli III l l|f- • t>|f| llillinilH 48 
stales was a magnitude '»..*> imn-u lli.n imn- 
bled along the G.ilitnriii.i-Nev.ida lioidet 
suiitli nf ilawtlioiin*. Xes.. and mhiiIilmsi nl 
Mono Lake. Calil . <ni September 24. 

Once again, Hawaii led otbei suites with 
137 felt earthquakes, followed by Cnlilmnia 
with HJS and Alaska with 44. The other states 
reporting lelt quakes and die number of re- 
ports for each were Arkansas 14: Idaho 1 1: 
Nevada 10, Maine 8; New Hampshire 7; 
Cotincukiii, New Mexico, and Washington <> 
each; Vermont 5; Massachusetts and Mon- 
tana -I each: Ai izon.i. Culm-ado, Georgia. 
Tennessee, and Texas 3 cadi; Alabama. New 
Ynrk, South Carolina, South Dakota, and 
Utah 2 each; and Iowa. Minnesota. Mississip- 
pi, Missouri. Nebraska, New Jersey, North 
Carolina, Oklahoma, and Pennsylvania I 
each. 

Person said the L'SGS normally records be- 
tween 6.00U and 7,000 earthquakes world- 
wide cadi year that range in magnitude from 
8 to 8 or more on the Richter scale. Several 
million more earthquakes may occur, lie said, 
but most are so small or happen in such re- 
mote areas that they are not detected even by 
the most sensitive instruments in the world- 
wide seismograph network. — MEG 

Salton Sea Minerals 

The long-held notion that precious metals, 
minerals, and other useful substances can be 
extracted from natural waters is starting to 
become realized at several locations or geo- 
thermal brines. In a recent, study by A. Mai- 
moni of the Lawrence Livermore Nntional 
Laboratory it was determined that there is a 
high potential for minerals recovery from the 
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hot brines of a 1000-MWe geothermal power 
station at the Salton Sea geothermal field in 
suudieru California. The study estimated that 
the revenue from the minerals could substan- 
tial! v exceed that from the (lower station 
(Geuthrmics. II. 239-258, 1982). 

According to the study, ‘A lOUfi-M We pow- 
er plant could recover 1 4-3 1 Sr of the U.S. de- 
mand For manganese.' In the example of lith- 
ium product ion, such a geothermal pi mil 
could produce 5- 10 limes the annual wot Id 
output of lithium. Large quantities of lead 
and zinc could be extracted, as well us signifi- 
cant amounts of gold, platinum, and silver. 
The chemical composition of the brines is in- 
credibly complex, however, for reasons not 
currently imdcrsuiod. 

In pilot-plant studies at the Salton Sea, 
there have been numerous difficulties related 
to the precipitation of silica, corrosion, and 
other IncLois, and thus new recovery tech- 
niques will be required. The Lawrence Liver- 
more study suggests ihnt a chemical cementa- 
tion process, in which metallic iron is used to 
cause precipitation nf dissolved metals, may 
be the must ccuuoinical. 

In the cementation extraction technique, 
spent brines are processed through a metal- 
lurgical recovery svsiem. mid then the brine 
is reinjected. At the well head, finely divided 
iron is iutioi lured into I lie brine to aei as a 
iiuck-aiiiii! source for the precipitation ol sul- 
fides and precious met ills. Hydrochloric acid 
is added to the brines as tltev arc passed 
through lluidi/cd beds and various separa- 
tion singes. 

Silira c< in not is absolutely necessary in the 
ineial extrui lion poxes*. 'Hie de|H>sitiou of 
silicii-ridt scale is substantial during any 
equipment operation involving the brines, 
and indeed scale has lseen a itiajtu negative- 
factor in the development of gcoihcrin.il en- 
ergy in the Salton Sea area. Among other ex- 
amples, the Magma max No. | well ill the 
area had remri'lecl staling rates as high as 
11.1102 tiu/li. The scales e on lain mm h nunc 
than siliiii. howetei ; a 3-inoiiih test sample, 
ill wliidt 5-7 t ■ nines of scale were collected, 
enu mined ap(imxiili:iiel\ 2d‘.r copper plus a 
coiiceiiiraiioii ul precious metals amounting 
i o several kilograms o| silvei and about t).H(i3 
kg of gold pel tcuiiie. 

Ill the Lawrence Livermore studs , scale was 
tedtued bv u>ldiii<iii ol hvdmcliloiic .uid io 
lower the pi I ioa value of .ilmul 1.5. Sus- 
(iciuled solids in the hiim-s could he > educed 
to zero, bm si eel curios ion i.ites weie «d ccm- 
cciii. Gurosioii rates vary with local ion. pH, 
temperature, and other luitois. Testing 
showed that die rates of corrosion were not 
gi rally haimful, however, lunging From a 
few thousandths to n few hundredths of a 
rmdwtrr per year m «ierl pipe speriuiem 
Ihe uti ill lie of a successful geotlicim.il 
power ami minerals rccmeiv plant in the Sal- 
ton Sea iirea is us follows. The plant would 
operate 75*7 of the time for a total ol 657H 
operating hours per year. A 90 ‘7 recovery 
rate fnr the mineral values in the brines was 
estimated before the brines were re- injected 
into die ground. The power plant would 
yield a net power of 22 Wh/kg of brine, cor- 
responding to a brine How rate of 45 million 
kg/h. At six cents per kilowatt -hour, the pow- 
er plant value would a mo unt to $394 million 
per year. The estimated recovery would in- 
volve 48 tonnes per year of SiOa, 1 1 tonnes 
per year of N'Hj, 28 tonnes per year or Si, 

136 tonnes per year of Mn, 102 Lonnes per 
year of Fc, and lesser amounts of Zn, S», Pb, 
Se. Ag, Au, and Pi. These estimates are not 
highly accurate, considering the variability of 
the brines, but they indicate n real poten- 
tial.— PUB 
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Distribution of 
Elements in 
Sea Water 

M. S. Qtiiuby-llunt and K. K. Turekian 


■ J 1 ® P ,, n in « this report is lo provide a 
Imsu for pialkthig ihc composition of cle- 
niems Mi any depth or location in die world 
mu. Our am is not to assess the imjwr- 
tanre of van; it ions in elemental coucciitra- 
I'niw bin only to provide a method of esii- 
ntanng them. Hie method . however, pro- 

iTJdC,?"?; inl ? | "' oblc,n of ™™”>8 

rite salinity of the open ocean ranees lie- 
i ween 33 ^ ami JH"/ W Dittmar flSS-fl 
honed that despite this variation in total salt 
conceit i nil ion the pro, ambus or the diffc" 

iw^iirSTT U|) uf ,he M, ‘ 

1 cnns,a, «- In dial sense these 

dn?i> r ih pnl ’■ M bei,, « '"'"“native 1 : 
m • - Vi,mil °" « ascribed exclusively 
o the add it tun nr subtraction of pure water 

"ons Tile cn ° n uf . fixed cJ ™"' a « propoi- 

t .cn o lif ; 0 u [ra[1Dn5 of wr,ain ‘race cle- 
ichis also have been shown lo correlate with 

rhlnriiMty within amdydcul errors a IS these 
(y CJ " da5slfi «' ™ behaving conservative- 

^ , Wp^4SSS',£ ,,fc 

lz:«z EysSKn in 

SSSS-iS 

as: ™:=Ss-3E" 

5£al lindtadon^ There ^ere wet ° f ^ “ ■ 

35 reasonable, alihouSh “ih to d« proposed 

saSSSWK. 

gases in surface water and hv h 3 ' ™ sph eric 

the temperature of the watPr ;!! d by 

the atmosphere and rh*. m “"tact with | 
abundances of,he«, e , **'« 

allhough cnrrecl ion, ili^^'T?''??; 

away , 5** a " tl "w* 

A much more marker! laS, SUrf ? cc ,a j«lion. B 
biologically proS u.°, b!tr '«l for 
concentration as the J?.£* 7 hlc 1 chan K e »> 

Thus oxygenirDrod^u '"'“Wtait. 
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'ions are also high at shallow depths near the 
: continental margin, indicating release from 

reducing sediments there [Landing and Bru- 
land, 1980). Copper is released from the dee]) 
ocean bottom by the degradation of carrier 
•& phases at the interface [Boyle el aL, 1 977]. 

Finally, removal processes chn larierist ic of 
the ocean-bottom interface such as particle 
resuspeiuion and manganese precipitation 
also influence the distribution patterns of the 
fitments. This influence lias been shown for 
rb produced from the decay of ™Ra 
[Craig el aL, 1974; NozakietaL 1980] but has 
not yet been demonstrated for the trace met- 
als in the deep sea. 

in- All die above relationships act to determine 
the element composition of seawater as a 
function of locaiion and depth. Aside from 
lhe foments showing strong boundary effects 
’ “ r wraP Jvtlh strong anthropogenic signals, 
the distribution patterns for trace elements 
are approximated by ( I) behavior as a con- 
servauve element or (31 behavior as a nutri- 
ent element. We have reviewed the literature 
reporting distributions of elements in seatva- 
ler and the correlations they exhibit with con- 
servative or nutrient components. We have 
assigned some elements to a correlation cate- 
gory based on the data available, although 
detat ed profiles have not been published. 

Table I includes lhe reported behavior of 
ach element. For conservative elements, the 
relation to dilonnily fCL) is reported. For 
mitrient-correlayed elements the correlation 
K't u d o the corre,a,io| i coefficients are 
rh» T ?i b e 2 s,,n,,lul, ' iz « ‘be best available 
data on the concentrations of the elements in 

CT* order of atomic number). Data 
have been published in a variety of units- 

S“r: rati0 " S ° fe,eme ™ ^ter than 

warn? Zr IS gaSCS arC eXpressed 3S miHJ- 

grams per kilogram, nucrograms per kilo- 
gram, or nanograms per kilogram depending 
on the concentration. The nutrients and gas- 8 
SiEr*- micramolcs Per kilogram 8 [ n 
tion! anH SUrraCC ° r near - s,,rfa ce concentre- 
1000 m in ‘he 

racihc Ocean arc reported where possible A 
S wheTr!! C °M Ceri ^ lion l,as b«! calculat 

■ , P°«'ble using correlation exores- 

quence of the GEOSECS program and its 
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hnnip, DefHirtment oj Ptihonlirliigy, UnivnMly of 
Call] vni in, Btiheley, CA 94720. K. K. Turekian 
i\ ti'i ill the Deptuimnit a} Geology amt Cleupliwn s, 
Ynlr L’un ersits. Box 6666. New Haven. ( I 
06511. 


News & 

Announcements 

Bird Demise 
Tied to El Nino 

The first massive disappearance of a total 
bird population from u tropical atoll has been 
credited to the 1982 El Nino. 

Roughly 17 million seabirds— virtually the 
entire adult bird population on Christmas Is- 
land in the mid Pacific — either perished or 
fled, leaving behind thousands of nestlings to 
starve, according to a report from the Na- 
tional Science Foundation. Among those 
birds dial either abandoned the world's larg- 
est coral molt or died are 14 million suoty 
terns, at least 1.5 million wedge-tailed shear- 
waters, and 1 million birds comprising 16 
other species. 

Ralph W. Schreiber, curator of ornithology 
aL the Natural History Museum of Los Ange- 
les County in California, said he believes that 
the El Nifto may have disrupted the ecologi- 
cal food chain by culling off nutrients upwell- 
ing from lhe ocean dept! is. These nuLrients 
sustain the fish and squid that are the 
birds' only food supply. When the flow of 
ocean nutrients shifted, die fish and squid 
sought an area richer in nutrients, leaving die 
Christmas Island birds to their plight. 

Sdireiber has studied birds and mammals in 
the central Pacific Ocean for more than 15 
years. 

El Ninos, recurring on an average of every 
7 years, are anomalies in the interaction of 
the atmosphere and the oceans and include a 
warming of the upper ocean and n weaken- 
ing of the trade winds. This ocean warming 
may be a response to a relaxation of the 
winds in the western or central Pacific Ocean, 
although other hypotheses have been ad- 
vanced. In addition to previously docu- 
mented and devastating effects of the El Nifto 
on the marine food chain, die anomaly has 
been lied to warmer than normal winters in 
eastern North America. 

'What has happened [on Christmas Island] 
was a real shock and a catastrophe when put r 
in the context of die breeding biology or 
these species,' Sfchreiber said. He learned in 
November of the birds' disappearance and 
demise when he visited the atoll; he is uifcer- ' 
tain of. the' exact departure date of the birds. 

Sdireiber hopes to discern when, or if, the : 
birds will rettirii to the island, .what ■reproduc- 
tive cycles liiey will reestablish, and what their: 
diet and reproductive success'ivill be during 
recovery. 

Christmas Island, ju^t north of the equator, 
was discovered bn Christmas Eve in 1777 by 
the English navigator Captain James took It 
is now part of the. Republic of Kiribati..- . ■ 

. . . Oceanography /(corn, on pc 132).' 
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Pacific Warm Event 

A preliminary description of the 1982 
equatorial warm event was published in Feb- 
ruary as a special issue of the Tropical Octan- 
Aiumphere Newsletter. A followup special issue 
is planned to discuss the equnturi.il Pacific 
environment d urine the first 6 months of 
I9H3. 

I he newslcticr is published bimonthly by 
the University of Washington's Joint Institute 
Tor the Study of the Atmosphere and Ocean 
(jlSAO), with sup[Mjrt from the Equatorial 
Pacific Ocean Climate Studies (EPOCS) pro- 
gram within the National Oceanic and Atmo- 
spheric Administration. For additional infor- 
matinn, contact David Halpern. JISAO, Uni- 
versity of Washington. AK-40, Seattle, WA 
98195. 


Bottom Water 

r read with great interest your writeup on 
the 'Mysteries of Bottom Water 1 in die March 
issue of The Oceanography Report (Em, 
March 1, 1983. p. 83). 

I can recall the time, not so very long ago, 
when some very prominent physical oceanog- 
raphers dismissed the notion advanced by pa- 
leo-oceanographers that the deep ocean envi- 
ronment is far from steady, h is nice to see 
them come around, some of them even to 
srart to pay attention to what patco-oceanog- 
raphers have to say. 

Detmar SchniiLer 
Woods Hole Oceanographic Institution 
Woods Hole, Mass. 



RATES PER LINE 

Positions Wanted; first insertion $1.75, addition- 
al insertions $1.50. 

Posit Uni Available, Stnices, Supplies, Courses, 
and Anaotmt entente: first insertion $3.50, 3 d- 
dmniul 1 men ion 1 $2.75. 

Student Opportunities; first ImeMlnn free, atlrlj- 
In wr linn 1 Sl.30. 

There arc no discounts or commlnfons on 
lush her] H *b. Any type style that is not publish- 
cr » chfiio- h charged Tor at general advertising 
rates. Am h published weekly an TucuLiy. Ads 
must he received in writing «„ Monday, I week 
prior to the dale of publication. 

Replies to ads with tax numbers shnuki be 
addresrotl 10 Box — , American Gcupliyskaj 
Union, J11OO Honda Avenue. N.W., {fulling- 
ion. 11. C. 20009. * 

j«n>.S lhBr . in ‘" mali01 '. «U Kill free 80(1- 
° r ' tl,e D - C - arca - 

POSITIONS AVAILABLE 

SU^SIme! le P' 9 e r P* r,ra ' ,, »i London 

SH 7 l BP, England. HFSKA RCH ASSISTANT 

sought imniniiaielv for a pnsiiblc pnu in cxocri- 
ntetua! frariure mechanic ( ,f rocks, to lUtSPia to 
one veor beginning in the next lew months. P 

or I^d'ictoial candidates 
with unwed experience ;we sung it. but an interest 
it. fracture at a I scale, j„ ,|.e earth 
renccorrvpcrimcu'al fracture it.«L.i„ U X 

e“i|f q » l " n i..icrc«cd in 

Steffi P* 38 . J •Ktordine 10 mulificalions etc. 
at km- Atkinson 

J^aod Ptawi^ AwonMnyaJolveTiU. oC 

fcjl® auttpsplwrk science is desirJES. but 

nmsktaJri "jPf P*" 1 ? 1,1 ™. L,,cd ^as will al*, be 
' cd Address inqnmcs to Professor II. M. 

w n r?', Ltnj T ,ml Planetary Laboratory L'niversi 
lv of Aniona, Tucson. AZ 8 j 72 I . ^ nnersi 

^10^ ,ilJ ' ° f “ a " ««“* oPPurt unity 


PresIdentAFnlrersity Corporation for Atmoapheric 
Research (UCARI, Boulder, Colorado. The 
Search Committee of the UCAR Board or Trustees 
Invites nominations and appltcntinns for the Presi- 
dcnL and Chief Executive Officer of UCAR. The 
Board of Trustees expects to fill die position 
promptly ami seeks io have the individual in office 
°nf uh l or as soon after I July 1983 as possible. 


tin In il ■ possioie. 

1 t e j “ a & nv,lle - nonprofit cuusonium of -18 
U-5. and two Canadian Institutions with doctoral 

H ™‘ hc al . raM P , f crk: sciences and related 
1 UCAR| fP-TIoc acnviues consist of overseeing 
me programs of the National Center for Amto- S 
Rewareh (NCAR) in Boulder. Colorado, 
and the National Sctenuiic Balloon Facility (NSBF) 
!h„ /1 " c ‘ and managing their operations; 

the planning and conduct of special, cooperative at- 
"526“ r<3C ? r f h programs; and fosicring aimo- 

a phene research in uic ruiional interest. 

u ^JS^£nS red ,hc UCAR presislency. a 

huU d have dc 1 mori Jt rated imaginaiivc.scien- 
tific and management leadership ability of high 

Sp ^ lfic *?***& « the atmospheric 
^ A complete description of the 

duties and responsibilities r.f the President and nml. 
ificalions lor ifie candlda.es may be obtain«"l, y q 

Hi'S !? Dr> . Dot l al,ue (aJtlress below). Appiica- 
iwins and nominations, which should be postmarked 
no later than 8 May 1083, shotdd be ad/reSS: 
Ur. I nomas M. Donahue 
Lliutrnian, Search Committee 
UCAR 

P.O. Box 3000 

nr- v o ■ flo T lcr - Colorado B0S07 

cru|3.wr an CqU °Pf JurtUHil >. affirnutiic action 

of Mar,ne Geology and 

ISiiiiilr 

Posiitan will remain open untiffilfed. 

SS'3 ™S r “ “ “I"" 1 “PPonuni.jrmr- 


Assistant Research 
Scientist or 
Assistant Professor 

Scrlpps Institution of Oceanography 
University of California, SD 

assistant research scIwtS'o^ assIst h f S ai f 0pen1 " 9 for an 
pate In ocean relatpH n rn ° r assistant Professor to partici- 

W *S ?SaS5S.“»» 

^hislcs wd 

taking part In seagoing research ^ and 

cord. Salary range: $22,900-$26,800. W Pub ication re- 

Appointment duration two years starting 

with possibility of Indefinite^ Jpnoi * a SUmmcr of 1983 

alstant professor woXequ retS^^^ ‘o as- 

K. M. Watson, Director 
or 

ttsatasff- v 

Closing dale: 20 May 1983. 

te ewb/ op- 


GEOPHYSICAL 1'ki‘SS ANNO l !N( '| ; S 1 1 S N I ■ W 

JOURNAL OF 


Editor-iii-Chief: Anion I.. Hales (Cnnhcrra. Ausiraliui 
Scope 

The Journal of Gondynamics is an iiUcrnutional medium for the 
publication of the research on the dynamics and the dynamic history 
of the earth, with emphasis on deep-seated fouiuiaiionsof uenlncicul 
phenomena. This includes inter-disciplinary in vest igat ions related to 
movements and deformations, past and present, or the lithosphere 
and all relevant properties ol the earth’s interior and especially nnv 
evidence for motions at depth. y y 

Policy 

A fast publication time and a high scienlilic level are the main 
objectives. Special issues or symposia proceedings as well as indivi- 
dual research papers and reviews will he included. Controversial 
papers will also be considered. 

Publication schedule 

The first (free) issue will appear in December l US 3. In 1984 two 
vo umes of 40° pages (in 4 issues) each will he published. It is 
anticipated that the journal will subscc|iicnlly he expanded. 

Price 

Subscription price will be US$ 50.- per volume, inclusive ol postage. 
Personal subscription possibilities will he announced separately. 

CALL FOR PAPERS 

C,MrnT a t re J. nVit , Cd 10 i l ubmit suilahlc nuiiuiscripls. in Iripliciitc, tor 
nnic , Ge ' Kly ,“ ,lcs ' Editorial Office, nn.uwersgriiclii 2.1ft, 
IU 13 HE Amsterdam, The Netherlands. 

lN?noJ?A^^l!r KD KOLDKR ANDSUHSCRimON 
INI ORMATION,WRlTETOTHi: ABOVE ADDRESS. 

Publisher: GEOPHYSIC AL PRI-SS 
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GKSS— FORSCHUNGSZENTRUM 
GEESTHACHT GMBH 
and 

UNIVERSITAT HAMBURG 

gist o^Hydrodynlm^ MaleorologJst, Oconnogmphar. Hydrolo- 

INSTITUTSLEITER (C 4) at GKSS 
and as 

PROFESSOR at the University 

sltuatedVutshie 1 Hambura W ni h mora lhan 600 0m P lo y 00S ' 11 13 

GKSS has joined with tho fi ! 0 , E be , Rlver ,n a lar 9® wooded estale. • 
the University H^mburo and w»h Si M0,eorol °9y and Oceanography at 
ogy to form a SKMjS ft? ZSR™ * 

ENVIRONMENT and CLIMATE 

with projects relating to: 

i maner in 1:038101 wa,6re 

• Development aSapp^aton Tmmou? Bnl f ropo 8® n , lc 

HfJiicanon of remote sensing techniques. 

an active membe^of the a aenaH° r ° , tb f e lnstitule of Physics at GKSS and"; 
hurg, and he shall have f ? cu,,y of th ® University of Ham- . 

search effort. He should be Saw™ , !?^ l i 0nC0 ln shaping the united re* • ; 
bear on practical problems SP^ B 0 brjn 9 ln 9 fundamental research to : 
«on of numerical development and applloa-, 

essential, as Is wffignesg ^ ^ ualnfl flel ^ experiments Is 

Aoniieatinne „ „ to do : 0 PP»ed research under. contract. • ... 

Applications should be submitted no. later than May 15. 1.9B3 to; - . 

aMsthacht GMBH; • -j 
• ■■ . Gsesthapht i .'I - v:. •' - : j: 

Pedsral Mpubiic of Qarin^i;: . , 

| ; ■ • ", ' ' ; j ' . ; ! ; 
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How 

EOS’s 
weekly 
frequency 
can increase 


the impact of 

Advertising 

People forget material rather rapidly — 
even meaningful material. As an adver- 
tiser you can be certain that about half 
the material you present in your ads will 
be forgotten in about a week. And after 
three weeks, readers will be unable to re- 
call 80% or more. This makes It difficult 
to build up awareness over time. 

Weekly exposure combats this forget- 
fulness. Each ad Is building on a higher 
level of awareness. Weekly advertising re- 
sults In higher and sustained awareness 
of your product or service. 

EOS is the weekly newspaper that 
gives you the impact you need among 
the people In the geophysical sciences. 

To reserve space or for more informa- 
tion, call 800-424-2488 or 462-6903 in 
the Washington, D.C. area. 

Sedimentary Gcology/U n l versity of 
Pittibuigh. The Department of Geology and Plan- 
etary Science invites applications for a icimrc- 
itream faculty position in scdiiucniar) geulogv jl 
the assist ant professor level, wlikh is cx|>eucd to lie 
open beginning September 1 933. We seek candi- 
dates with expertise in one or more of the following 
fields: sedimentary petrology, sedimentation, stra- 
tigraphy, sedimentary geochemistry, and economic 
geology of non -metal lie deposits. The position in- 
volves development of a vigorous rcsc.in.Ii prugr.1111, 
supervision ol graduate student research. ,utd teach- 
ing of undergraduate and graduate < muses 

Applicants slmultl submit a lcitct of 

statement of reseat ch interests, transcripts, til a. and 
arrange to have five letters nf iccnimnei trial inn vm 

to: 

Ur. K. G. Liriiak, Chaimum. I tt-pari mciii nl tieol- 
ogyaitd I’lanctarv Science. Uuiveisilv ol I’itislnngh. 
Pnishiirgh. PA iSatitt. 

An Equal Opportunity Employer. 

Chairman — Department of Geological Sciences, 
Wright Sute University. ‘1 lie Depart uiciii ul Geo- 
logic.il Sciences, invites applications lot the iicisiiinii 
of chairman, to be appointed September I98-1. \Ve 
-ivfe a .lui.il/ift ii].|ic iilu.il ujtll ailmlnl'Ji.iliv.- l.ihiit 
and an .ipprecitiiinn for tesearcli and ptaLiicv-rel.il- 
eri vtlt tut unit a I activities. Rank is at the- full profes- 
sor level ainl no restrictions have Ikm-ii tilacvd <hi at- 
i?r , r tulizJ ‘ i,,n - ^ R ‘ deiMitinciii is active whit 

12 (act tit v uittf an emphasis im ]it nfessiiui.il ttiailicr. 
vet inamiiiiitiiig a firm inmmiimcni in task re- 
search. 

Send a letter ur applk.uioii, cun iuilinu vitae ami 
names of rlitcc references to: 

Gltaitmaii, Seatch (.aiiiimiiice 
ucpamnetu ni' Genlouii a I .Si in ices 
Wright State University 
. Das ton. Oil 4.5-135. 

tVrtgltt State University is an ailinnaiivc .Hikin' 
equal option unity em plover. Closing date for the 
p>.«iuon Is October .11,1 fi«3. 

PMldoctoral Position In Solar-TcrrcBtrlal 

c , f c 5' ciltt ' r for Aiintisijlierif and Space 
sciences of Utah State Universilv hits n postdm tot al 
posiUun in sola [--terrestrial physics. The posiiimi is 
■rri!? C . y ? nr 1,111 ,uu reitcwilifc opt tot uiniiifs. ’I lie 
c , K l , re |cd l “ develop tficoi eliuil iihmIcIs 
I lar B c -«*de flow Ilf piastna in the ler- 
ih? «r»lrI ,0S lf , rc . n,,d ‘"‘'ffHClosuhere and to study 
Ph c ’ l t‘«y of d «e How. Candida tes should have a 
a , a tackgroimd in space physics and/or 
anriof P'W Bc *' f* end letter ol application, icsinne, 
Armi <ui nan J. CJ 2 l,d ‘'ddrcsscs of two references by 
R. W . Schunk, Center Tor At- 
Mphcnc and Space Sciences, Utah State Univeril- 
Ut ? h (801-750-297-1). 

F^fveraliy/Paculty Position. The 
temul!?!^ of 9^ olo ?y invites applications for a 
am i2S? ck Pp^'Uoii in geopltysfcs at rank of assist- 
*S^S W JlS , 7 nin R.' al1 ' '983. The position is 
levelby Lhe department to leach 
Ib T?!in rses ' lnl ™ d,,clor y and exploration geo pit n- 
un intne^ 1 11 applicant would need to provide 
othci- Sa a ?L?,VPP orl from f««reh grams or 
rtallv bfnT? - Abllil ? 10 niaintain an active, exter- 
and ahUbvl r “? arc h program involving students 
deni* * 3 c * assroom . teacher or geology siu- 
lrans<■^ln.. ,mpu l ^,!m, COf t*<4cnuions. Send resume, 
intermit PH: 5la, cmcnt of Leaching and research 

oloB V l OS?t^n erl 1 ?-‘ Veals ' Chairman, DepL. of Gc- 
sJS&.S 0, C °rea»«. OR 0733 1-5508. Usi at least 
Dliraiir^, nt i eS l h e committee mav write. Ap- 

nSfw *&?&* l6 - >983. OSU U an AIBr- 

com Opportunity Employer and 
or | §73* Secdon of Lhe Rehabilitation Act 

^Wlu < a , nU 0 i ,ll ” ,/Sp “ cc Ph y ,lcs . The SP 301 
Hivsepk.^' A .! UonQ » , y Department at Rice Univer- 
searrh r^^RPhcants for one or more full-time re- 
flppllcamf.v.°m w . llhl . rt lI,e department. Successful 
°l mSSlnd 8} j! ce>r rulc(s ^ in th e development 
EartlS pUrt ‘hree-dimcnsional models of the 
haw knriu? field. Applicants should 
ttafoK ed|C “• and interest In. at least one of 
tei^ciilms m» areas: s u ar ' w-ind magnetosphere in- 

«Phere"^rm^ F k tQSphere l' lonos Phert: coupling, ton- 
ily, Exnr^P^re coupling, atmospheric elecirtc- 
ino i, JL 7^ nce “od/or interest iri nutnericnl model- 
Tille and 1 PD . mn l “ n *ldenukm. 
ence, ran^n^r ^ tvel commensurate with experi- 
fmnewah&^ fr ? m onc 'y e P r Research Associntcship 
KmVnr m ,ubse 3 uent }’«« depending on , 

™ R “«reh Scientist ap- 
«idi^um^ lh 5^ In,er r 9 r5 P a “ Ph «ics. Please . 
tnceiu? tW}iS ,, "5 ° tl|ree professional rerer- 
Anra^m ' n' HlH P r R - A. Wolf, Space Physics and 
TX 77^5t^ ^ e partment. Rice University. Houston, 

employor 5 ea -“ al pPPO^nAy^miiiUUlW 


siLte°3l5vi C ?^ cn re sl Research AHiaUmt, Oregon 
o Appitcanons are invited for A.- 
siiiiiti^u Research Assistant which is expected in ta 
uvatiah e m the Climatic Rete.irch Institute. Oregon 

ri Ti! ,n r SllV - 1 ^ ll ‘ ,lll, 8. il ' Mav 1933. This rxni- 
£ J S «> me prnrfuction and atialr- 

t,mut ! llr *" Wtt i-trge nuntcriul 
i 1 - 0 a, movphcre and ocean, and requires 
a baui UmilUTUy wuh aunnsphcric mudelinK data 

qu.ililicdiimts and experience. Inlerestcd umfidaics 
possessing a M S. degree in atni'jsphcrir or cumwil- 
cr science ate iimiof to submit an appliuiiion wnli a 
summary of their experience and the names of twi. 
profrastonal references to Ur. W. L. Cares. Director, 
l -It marie Rescardt Institute, Oregon State Univcrsi- 
iy, tauvalhs. Oregon 97331 before 2 May I OSS 
Oregon Suite University is an Affirmative Arikov 
Equal Oprxirttiiiliy Employer and complies with 
Sect ion 504 of the Rdiabifiuuw An of 1973. 

Research Positions for Mathematical 
Physicists, Applications are invited for several te- 
search positions at the Center Tor Studies of Nonlin- 
^noP'15 a,^ ‘ cs, f- 11 JoUa Institute, beginning summer 
1983. Current research involves work on nonlinear 
wave-wave interactions, acoustic, optical, and radio 
wave propagation in random media, and fluctuation 
phenomena in the statistical mechanics of chemical 
and geophysical systems. Physicists and applied 


mathematicians who are interested m working on 
problems of the above type should send resumes 
and arrange for three letters or rccommenii.it ion to 
be sent to Ur. Stanley Flaitc, Director, CSND, La 
Mia Institute, 8930 Villa U [alia Drive, Suite 2130. 
La Jolla, CulilomLi 92037. 

La Jolla institute is an equal Oppiiriunitv/afTirntative 
action employer. 

Atmospheric Chemitt/Unl versity oF 
Michigan. The Department of Atmospheric and 
Occam, Sucncc invites applicanuns for a tenure 
track posit ion in Aimusnlicric Chemistry to begin 
January 1984. .Successful applicant musL have a 
deinonsi rated cuimnlimciu to excellence in Lead ling 
and experimental reseat ch A j, tint apixiiniineiii 
vytlh the Department of Clieuusiry has Ix-en a traili- 
IIQII orihb position ,tnd is expected to continue. Rc- 
sponsibililies will include leaching atmospheric 
chemistry at the undergraduate and graduacc level, 
development of relevant curriculum, and direcunn a 
nigh quality independent experimental research 
program. Faculty rank and salary commensurate 
with quali hcai inns. Send resume! statement r,f re- 
search interests and the names ol four references 
before July 1, 1983 in: C. R. Carignan. Director. 
Space Physics Research Laboratory, Department of 
A ■tnj'jsphcnc and Oceanic Science. University of 
Michigan. 2455 Hayward. Ann Arbor, MI 48109. 
Lb f L ni versity of Michigan is an Equal Opportuni- 
ty/ Affirmative Action Employer. 


Postdoctoral Position In Physical Oceanogra- 
phy. A postdoctoral appointment in physical 
oceanography will be available begin nine Septem- 
ber. 1983 in the College of Marine Studies. Univer- 
sity of Delaware. Newark, Delaware. The initial ap- 
pointment will be for one year with probable exten- 
sion for a second year. The salary will be $20,000- 
$24,000 per year, depending on experience. Funds 
for the position will he available largely from a 
gram by NSF for conduct and analysis of a field ob- 
servational study of die shelfbreak from in the Mid- 
dle Atlantic BighL 

The person obtaining the appointment would be 
responsible for a portion uf the planning and exe- 
cution of the field study, much of the aiibscquem 
data analysis and interpretation, and leaching of 
one graduate level course in physical oceanography 
each year. The successful applicant must have re- 
ceived the Ph.D. in physical oceanography or a 
closely related field by the starting date of his ap- 
pointment. Preference will be given lo applicants 
with dirccL experience in field observations. 

To apply send a complete resume and the names 
or three references to Professor R. W. Gnrvtnc, Col- 
lege of Marine Studies, University of Delaware, 
Newark, DE 19711. (Telephone: (302) 758-2169). 

The University of Delaware u an equal opportu- 
niiy/afftr native action employer. 


Save for Spring 

Join Now to be Eligible for the Member Registration Fee at the Spring Meeting 

• Pay dues now and register as an AGU member — nonmember registration fees include the equivalent of one 
year’s dues. 

• Receive the abstract issues of Eos in advance of the meeting if payment is received by April 30— and Eos 
weekly for the rest of the year. 

• Be recognized as an AGU member at the meeting — AGU members have special badges. 

Send your check with the application below or charge It to your credit card. 


MEMBERSHIP APPLICATION 
1983 

Complete both sides 



AMERICAN GEOPHYSICAL UNION 
2000 FLORIDA AVENUE 
WASHINGTON, DC 20009 


REGULAR MEMBERS— Individuals who are professionally angagad tn or associated with geophyaict Including collage or unlveniiy students. Students 
enrolled in at lean a half-time program of study leading to a degree receive special reduced duel end Journal subscription rates. ASSOCIATES- individuals not 
professionally Involved but with an Interest in geophysics. Associates may not vote or hold office. 

Send applications together with payment for first year's dues and journals to AGU. 

PREFERRED MAILING ADDRESS — — — 

Each line of boxes represents one line of address. PIbbbo abbreviate as necessary to fit within space provided. PLEASE PR INT ALL INFORMATION CLEARLY. 


FORb NAMES ANU/OR INI 1 IALS 


LAST NAME 


FIRST LINE OF ADDRESS 


SECOND LINE OF ADDRESS (OPTIONAL) 


ID NUMBER - OFFICE USE 


STATE 
(USA only) 


COUNTRY 


ZIP CODE 
(USA only) 

J I I 1 1 1 L_ 

FOREIGN POSTAL CODE 


j TELEPHONE (Phone numbers provided will be published In the membership directory.) 


I HOME I I I I 

I AREA CODE 


AREA CODE 


NUMBER 


NUMBER 


TITLE □ DR 

□ PHOF 

□ MR 

□ MS 

OTHER -SPECIFY 


EMPLOYMENT 


EMPLOYER 


I JOB TITLE 


DEPARTMENT 


LOCATION 


COUNTRY 

JOB FUNCTIONS 

Check up to 3 which best describe your area(s) of functional responsibility 
A O CONSULTANT F □ ENGINEERING 

B □ STUDENT G □ ADM IN I8TRATI V E-R&D 

C Q TEACHING H O AOMINISTRATIVE-NON R*D 

D Q BASIC RESEARCH I D FIELD EXPLORATION 

E Q APPLIED RESEARCH J □ RETIRED 


STATE 
(USA only) 


ZIP CODE 
(USA only) 


FOREIGN POSTAL CODE 

EMPLOYER CLASSIFICATION 

Check the one which best Identifies your employer. 

A P MILITARY ACTIVE E □ OTHER NON-PROFIT 

B P U.S. FEDERAL GOV'T F P BUSINESS OR INDUSTRY 

C P OTHER GOVERNMENT G P SELF EMPLOYED 


UNIVERSITY 


H P UNEMPLOYED 
I P OTHER -please specify 


M P OTHER - please specify . 
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Hydrognlogist. Applications arc inviicd fur a 
h vd n igc »loa isi — cn ai nccr i n g ucnlnuist posit ion 
starling in January l‘JH-1. Rank anil salary are de- 
jicncU'iH on qiMliliiAiiuns and experience. Pli.D. de- 
gree and rt'Kuli-alidii .is a pnifcssioiul cuk inter de- 
sirable. 

Responsibilities will include cirulergnutuaii; and 
Riadnaii' leaching and graduate reset inli in liydro- 
uenliig) .ind cngiiucrinff genius). Applicants should 
rale experience in Isold groundwater invMligdiiorn 
of regional tile spciifu nature/g run ml water re- 
sniiTicaHalyscs/Haslc riiqioul/gmunriivatcr toniaini- 
iiallun sludics Experience in apply ing reroute send- 
ing to ht dreg eulogy and engineering studies svuuld 
he helpful. 

Send resume and names of three references lo j. 
I. Kinney, Head, Geology Depart mem; Colorado 
School of Minus, Gulden, (.'nfnratln HINDI. Applka- 
lium will be accented uniil September IS, 1983. 

The Culurado Scnoul of Mines is an aflirmaiivc ac- 
liun/cquul opportunity employer. 

Assistant Research Oceanographer Position. The 
('enter fur Coastal Sun lies, Senpps Institution of 
Oceanography, has an opening tor a physical ocean- 
ographer with a general background in nearshore 
processes with emphasis on field and remote sens- 
ing investigations of surface gravity waves. 

Incumbent will he expected to conduct held .md 
remote seining experiments of ware properties, 
dynamics and i limaiulugy in the nearshore environ- 
ment. Responsibilities will also include design and 
implementation of surface gravity wave measure- 
ments supporting a variety- of oilier nearshore pro- 
cesses imeuig. u kuis. 

Miiiiimtni qua lineal ions Tor this position arc the 
Pli.D. degree in ncc.iuugnnhv and a tlcmnnstrated 
pit I die a linn record. Successful candidate should 
have plenum field experience as well us demon- 
strated oxncilisc in wan- propagation theory, array 
design unit data adjpiivc dire cl ion a I spectrum esti- 
mation theury. High levels nf skill in oral and writ- 
ten loinmunif alb m ate iiciissary. 

Apixiiniiueni In the Univeniiy of California sys- 
tem is fui I ur 2 years t renewable) and will he at the 
Assistant Research 1, II, ur III level, sabre from 
Slfa.'jnil-SW.ailll, minnii: inmate with qu-uiliuilions. 
Sul unit rest line, indicating hii Interest in this specific 
|xisitinn ingcthci with a minimum of three tclcr- 
c tun, lielure -I May 198.1, to: 

1>. I.. In man. Piles tor. Center lor Coastal Studies 
A-i'W'.l, Sttipps lr»i iciitiun of Oceanography 
IMvemiv ol (alifurniu-San Diego 
I i Jolla, CA 92U93. 

SIO'UCSD is an kqu.d Op|iorniniiv/ Affirmative Ac- 
tum Employer. 


Faculty Posltion/Fhysleal Oceanography, Universi- 
ty of Maryland Center for Environmental and Ca- 
tharine Studios (UMCEESI. The Horn Point Envi- 
ronmental Laboratories of UMCEES invite applica- 
tions fora tcnurc-mtck (rank open) posUtou fen a 
physical oceanographer. The physical oceanograph- 
ic program is young and developing, so ihat candi- 
dates with a wide range of research interests will be 
considered. Opportunities exist for oceanographers 
with experimental, theoretical, or numerical model- 
ing skills. In addition, the strong chemical and bio- 
logical progrip is provide opportunities for interdis- 
ciplinary research. Although some preference will 

a ieh to applicants with interests in conunenial 
and estuarine circulation processes, the pri- 
mary criterion for selection of the successful candi- 
date is the ability tu develop a strong research pro- 

K i. The closing date for applications is May 16. 

. Applications and a list of references should he 
sent to: 

Dr. William C. Bolcourt 
Chairman, Search Committee 
University of Mary land 
Center for Environmental and 
Estuarine Sludics 

Horn Point Environmental Laboratories 
P. 0. Box 775 

Cambridge, Maryland 21613. 

The University of Maryland is an Affirmative Ac- 
tiuti/Equal Opportunity Employer. 

Statistician (Scientist IIJ/National Center for Atmo- 
spheric Research. To work as a sricnibf/staiisil- 
ctan in a multidisciplinary group conducting studies 
of environmental societal impact of atmospheric 
processes and rarry out independent research pro- 

E n in statistical meteorology and related areas, 
nrements include Ph.D. in statistics or mathc- 
ci or equivalent skill in applying quantitative 
techniques such as multiple regression analysis, lime 
series modeling and derision analysis to problems in 
the atmospheric sciences, dcmonsiraicd publications 
record, and commitment tu work in multidis- 
ciplinary research projects. Skill in computer pro- 
gramming (FORTRAN) and familiarity with statisti- 
cal computing techniques as well as statistical soft- 
ware packages desired. A scientist II position is Tor 
a non-renewable term or up to four years- Individ- 
ual may then be appointed to scientist 111 in accord- 
ance with UUAR policy. Position will be available on 
or about October 1983. To apply contact: 

Margaret a Domccki, 303-494-5 15 1 or send resume 
and ust of publications to: NCAR, Employment, P. 

O. Box 3000, Boulder, Colorado 80307. 

An equal opportunilv/dffirnutivo action employ- 
er. 


Staff Scientist s/Syatema Analysts. Rcu-.ir. h .nul 
Data Systems, Inc. bus iqwiiinxi .ivjilalik 1 lm M.ill 
Scientists, Systems Analysis .mil l , r..gi.iimiu I'.Vn-i- 
lysis in work in areas involved ill lire pit" i >Miig .nut 
application of data from satellite Kuril irna*- ’«■»' 
ing systems. Particular needs involve- tlx .iiulw> 

■md processing of Fault Racial* m Hiwlgci. Mum- 
wave, AVHRR and I.ANDSAT .Lira. Kuih .iKi e\- 
isi in die areas of interne l in- image- gr.iphm. suit - 
ware engineering, realtime prixcssing and wiclhic 
data cum municat tuns. Successful raiirliilau-s will 
have an advanced degree in meiruiulogv. jiIikn v 
engineering, mat henia lies, ur o.nmmin muikc. 
Hardware background should include IBM, DM". 
CYBER ur HP-lOOt) eqiiipinciii. Send i ramie in 
confidence to: 

Research and Data System*. Iiu. 

103(H) (ircculx.-li Rn.ir I, Suite 2Ui 
Uiiliiun, Maryland 2(17(16 
Telephone: (Stilt 390-til Hll. 

Igneous or Melamorphlc Petrology. The- Hep.iil- 
menl of Geology seeks 10 fill a tenure lr.it k uiisiiioii 
in petrology beginning either August l!i, I‘IH3 i>i 
J anuary 1, 1984. Appointment will he ,u the tank «*l 
assistant professor. Posl-doctoral experience is tnn- 
sldered imporiaiu. The successful CHiulitlaie will he 
expected to develop an aggressive research pro- 
gram, teach both graduate (Ph.D., MS) anti uiuler- 
graduate levels and interact with an active group til 
faculty and students in mineralogy, net mingy anti 
geochemistry. Research facilities tii ttic (lc|sai liiieni 
include; automated electron micrupmhc, solid* 
source moss spectrometer, gai-sonrec mass s]tec- 
trometer, SEM, AA, non-autumaiccl XRK, ami ll,ir- 
ris 300 computer. Please send a resume, a siaterneiil 
of research interests and the names uf at least three 
references to: Chairman, Petrology Seat eh Commit- 
tee, Department of Geology, Nnrtfiern Illinois Uni- 
versity, Dekalb, Illinois 60115. 

Application deadline is May 1 , 1 983. although 
search will continue until position is filled. 

Northern Illinois University is an equal oppoiiu- 
niiy/afli r mat ivc action employer. 

Earthquake Englneering/Geoiciencu. The Law- 
rence Livermore National Laboratory, located in the 
San Francisco Bay area, has a permanent opening at 
the MS or Ph.D. level in engineering geosciences. 
Emphasis of present projects in thcTield of earth- 
quake risk analysis and requires knowledge of carih 
sciences, gooteenniques, probabilities, and computer 
programming. Because of the raiher large suett rum 
of projects undertaken in the Geosciences Group, 
the preferred candidate will have a broad back- 
ground in engineering. 
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.SERVICES. U'lTl.IF.H. COURSES AND ! 

ANNOUNCE MEN IS : 

f 

Calderas and llrdrulhcrnial Systems, Held in i 
SrlkiWstniK- S.iluui.il P.uk. Augmi 23-27 IQM ‘ 

Culh'Kr i min availahk-. I inlotnuiinn ! 

t.u l: TIIF. \ UK IWS 1 1 JS I- | NS | ITl"“ w ' 

S .iiinii.il PaiL. \VY H3|tgL (IIK) I 


Engineering Analysis 
of Fluvial Systems 

August 1-4, 1963 

Coppor Mountain Resort, Colorado 

Slalo-ol-the-art design lochniques oriented la 
solving practical onglnoor Ing problems assc c- 

lalod with walorshodsand rivers are presented 
In Ihle lour day short course. The course It 
designed lo onhance Iho participant intlghl 
Into physical processes and tha associated 
mathomalical modeling techniques. Design 
applications aro illustrated with numerouscsss 
studies. The recontly published hardbound 
text Engineering Analysis o I Fluvial Syslm 
will be provided to each participant. 

Lecturers: D.B. Simons, R.M. LI, and 
P.F. Lagasse 

ReglalraUon fee: $450 U S. Oollars 

Contaob Dr. Peter F Lagasse 

Simons, LI & Associates, Inc. 
P.O. Box 1816 
Fori Collins. CO 80522 
(303) 223-4100 
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MEMBER JOURNAL SUBSCRIPTION RATES - 1983 

limply chKk „ 

mant to your member dues. Members outside tha U.S. must add to tha aubscrirnkm ntaiha the beginning ol the year. Remember to add pay- 

8a < rvic " <lDB * no1 ^ ln un “' wvment b«Je5wdS25^ Additional charge (or airmail ol primed 

in libraries or reading rooms for at least two years. P 0 lotJfn0ls at ,h03B raiM You ere agreeing that the leeuae will not be usod 


Printed 
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Received 

Apnlirutinns lm inmilH'ixliip have krn rr- 
ceivcrl from liter lulImvitiK intlivirlttals. I lie 
Idler idler lltr* naiiir tlrnolrs the (mqxncd 
primjin ; MTtimi ;tllili;iiimi; ilu- loflcr A <!*• 
limes the Ai inns] tlierii Sriciiu'x stfiiun, 
which wax Im im-rlv the Melt lugy section. 

Rc^uhir Mcinlur 

Rohuri If. Halt lielder (( ». KraiRois Brimd 
(SM). |. ( iliiirlr.s Klusc (< )), Audrey I- S. 
((IP), Keith Si owe (Ol. S. A. I'limpf (0). 
Junius (L LI I wick (SAL Hiroshi WaimiRbc (' I. 
Vitkin Wuunsthc (SM). 

Suidfiil MciiiIh'I' 

Kretluiirk Cheiirr ( T), Rirhtird I’- 
l-ynn A. Mi Mm i lie (Ml, Avis 1). Newell ( JJ 
Andinn Ptiig^t-t (.S), Ditvid M- Slicrinaii (' >- 
Roy A. SwiUiwni (P), Koliin denrRf Williatef 
(O), Ro» W. Williams (V). 


Itjctiatj '^Kfi 
Ocearj W, 
Gedtogy 
am ' 

BiostratigrapBy 

Edited by J.R. HelrUler, «t al 

Studies 

the peculiar structures of the Indian Oc** 0, 
the most complex of the three major 
’ oceans. 

Documents 

deep-sea ocean floor drilling In vestige* . 
tions revealing rifting and separation or 
continents, generation and ddsbTjcH° n , 
ocean basins, Interaction of c ^ an ^ r '®» u . 
ocean currents and climate, and the ^ 
Hon of flora and fauna. 

Supp/ementol full color geologic^ ^ 
o/ the lndlap Ocean $15 ■ I 

• 616 pages • Illustrated •$& 
r ; • 30% member discount 

. * ,Map & book combo $30.00 
W American Geophysical Unl on . 
QpO 2000 Florida Ave, . N-W. : 

. I. . Washington, D.C. 20009 ' 

: .m ■ ffl' ® .. 

: iu 800-424-2488 ToU ft*- 0 

1mm orders undar $50.00 must bo, prtPP^ 
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Oceap Sciences 
Meetip§ 

Abstract Deadline: 
October ip, 1983 

New Orleans, Louisiana 
Jan. 23-27 , 1984 


Abstracts must be received at AGU by 
October 19, 1983. Late abstracts (1) may 
be summarily rejected by program chair- 
man or (2) if accepted, will be charged a 
$25 late fee in addition to the regular 
publication charge and may not be pub- 
lished in advance of the meeting. 

The 1984 Ocean Sciences Meeting of the 
American Ceophysical Union (AGU) will be 
held January 23-27, 1984, in New Orleans. 
Housing and registration information will be 
published in Eos and mailed to anyone re- 
questing information on the meeting. Co- 
sponsoring societies are the American Society 
of Limnology and Oceanography (ASLO): 
the Acoustical Society of America (ASA); the 
American Meteorological Society (AMS); the 
Marine Technology Society (MTS); and the 
Institute of Electrical and Electronics Engi- 
neers Oceanic Engineering Society (OES). 

General Regulations 

Abstracts may he rejected without omsidei- 
ationof their content if they are tint received 
by the deadline or arc not in the proper for- 
mat. Abstracts may also he rejected if they 
contain material outside the scope ol the 
meeting or if they contain material already 
published or presented elsewhere. Only one 
contributed paper by the same first author 
will be considered for presentation; addi- 
tional papers funlw invited) will hr' nutoniaii- 

rallv rejected. 

Abstracts not authored by a ineinluT of 
AGU or of one of the cosponsoring societies 
must be sponsored by such a member; this 
includes invited abstracts. 

There is a publication charge of S*10 ($30 if 
prepaid) for each abstract. The publication 
charge is only $20 ($15 if prepaid) if the first 
author is a student. Both inviLed and comrib- 
uted papers are subject to the publication 
charge. Prepayment of the publication charge 
Mvcs money. Send n check for $30 ($15 for. 
tiudenu) with your abstract. Abstracts must 
be received at AGU by October 19 (o avoid 
an additional $25 charge. 

AGU will acknowledge receipt of all ab- 
stracts. Notification of acceptance and sched- 
uling information will be tnnilcd to corre- 
sponding authors in early December. 

Abstracts 

The abstract page is divided into two parts: 
the abstract itself and the submittal informa- 
i°n. Please follow carefully the instructions 
or each part. Use a carbon ribbon to type 
f>e material, and do not exceed the maxi- 
mum dimensions (1 1.8 cm by 18 cm) of the 
wfraci. Abstracts that exceed the noted size 
imitation will be trimmed to conform without 
regard to content. 

The meeting program will be prepared by 
Photographing the abstracts exactly as they 
r «e.ved. Use the model abstract to pre- 
r " na ^ vers * on ' Submission of an ab- 
(_ rt ^ , r “J 1 AGU meering is presumed to 
I y ^ l,h ' l permission For AGU to repro- 
,l e thc tihstract in all editions of £aj and in 
programs and reports relating to the 
fr*!! m ®‘ 1 u a * so P resun ied to permit the 
“Wing of those abstracts. Although Eos 
mip t C |°a yri ^ ,lte£ * j ourn al, authors are not re- 
wh*r • l ° f rans ‘ er copyright. Copyright, 
thorj 6 U exiau ’ be reserved by the au- 

Submittal Information 

,-lj“I nbers , re fer to the items in the submit- 
- wmatlon block on the sample abstract. 

2 ?‘ tle ? r meeting. 

■ Identification (abstracts noL authored 
°-^ AGU or one of the co- ; 
sS? 8 5 ^ KlK& muit be sponsored by 
thrirsv T Cm “ er; lhis moludes invited au- 
the ±u name °f society to which any of 

her 7 hKkn & or if no author is a mem ' 
sdo’ti.k, l . name °f tbe society to which the 
JuS f^ lo , n ^ (indicated by XXXX on the 
joPj mforntation block) and the spon- 

addrp^ 0rr j Sp ? nding adt,re »s: Give complete 
whom ii P" 0n e number of author to 
an correspondence (acknowledgment 


•mil acceptance letters) should be sent. Abbre- 
viate as much as possible. 

4. Discipline to which abstract is submit- 
ted (use the Following letter abbreviations): A 
(Atmospheric Sciences): B (Biological Ocean- 
ography); <J (Chemical Ocean ugruphy); G 
(Geological Oceanography); O (Ocean Tech- 
nology); P (Physical Oceanography); S 
(Acoustical Oceanography); X (Other). 

5. Type title or special session (if any) to 
which .submittal is made. 

6. Indicate your preference for a particu- 
lar kind of presentation by one of the follow- 
ing letters: O, oral: P, poster. The chairman 
may assign you to either of these types of 
presentation in order to fit his or her pro- 
gram plan. 

7. Percent of material previously present- 
ed or published, and where. 

8. Billing information. 

(/>) Complete billing address if other than 
the corresponding address (item 3 above). 

lb) If purchase order is to be issued, indi- 
cate number upon submittal of abstract. 

(f) If a student member is the first author, 
the student publication rate is applicable. In- 
dicate student rate applicable. 

(d) If prepaid, enter amount enclosed. 

9. Indicate whether paper is C (contribut- 
ed) or I (invited). If invited, list name of in- 


Poster Sessions 

A large, centrally located meeting room will 
be set up for poster presentations. Experi- 
ence from recent AGU meetings and from 
other scientific societies has shown that a 
poster presentation, while more demanding 
of the atiiltur, run pi ovule a superb opportu- 
nity for comprehensive discussions uf re- 
search results. If individual papers are 
deemed bv a program chairman io be suit- 
able for this type of presentation, they nun 
he so assigned. 

Presenters of poster papers aic reminded 
tli;ii a poster exhibit teq tines careful prepara- 
tion. Figures and icxl will lie sermini/ed in 
detail, ami authors must he prewired tu dis- 
cuss the Lcmienix ol ihcir papers in depth 
Under these cinuliikuis. wrll-piepared fig- 
ures and concise, logical text ate essential. 

Program Committee 

Meeting Cochaimrn John R. Apel. Johns 
Hopkins University, and Richard T. Barber, 
buke L'inveisuv 


AAIS James | . O'Brien, Florida State Lf Di- 
versity 

Ai'/i Robert S. Winokur, ONR 
ASLO Mary jane Perry. Llnivcrsily of 
Washington 

MTS Ned A. Osienso. NOAA 

Special Sessions 

Warm Core Rings 

Air-Sea Interaction in Cuastal Regions 
Sheir Dynamics: CODE 
Optical Dynamics Experiment 
Marginal Ice Zone Experiment 
California Current 

Gulf of Mexico/Caribbean; Biological, Chemi- 
cal and Physical Oceanography 
Southern Oceans: Dynamics, Biomass 
Kuroshio 

Arctic Ocean: Dynamics, Biology, Acoustics 
Seafloor Spreading Centers 
El Nino and Climate Variability 
El Chichbn, Global Climate, Chemistry 
Oceans and Atmospheric Chemistry: CO*, 

Ns, Freons 

Ocean Heal Transport: Climate. Paleodiinatc 
Acoustic Monitoring: Suspended Particulates, 
Biology 

Acoustic Remote Sensing: Fine Structure, In- 
ternal Waves, Mesoscalc Features 
Acoustic Imaging: Sea Floor, Precision Ba- 
thymetry 

Acoustic Tomography 

Large Scale Ocean Observing Systems 

SAR Surface Signatures 

Ocean Tracers 

Radioactive Disposal 

Environment and Fisheries Year Class Survival 
Zooplankton Behavior 
Plankton Growth Rales in Oligotruphic Wa- 
ters 

Below Ground Processes in Wetland Ecosys- 
tems 

Phytoplankton Responses to Flue mating En- 
vironments 

Aquatic Nitrogen Cycles 
Interrelation of Optical and Biological Prop- 
erties 

Dynamics of Mien aggregates in Oceanic- Sys- 
tems 

Organism Growth and Behavior in a Turbu- 
lent Fluid 

Biology and Physics of the Benthic Boundary 
Layer 

Feeding Ecology of Fishes 
Cyanobacteria: vUuiaic 1 he) Duuig.- 


Sample Abstract 


Technique for the Preparation of Abstracts 

F. R. S. T. AUTHOR (Sohool of Oceanography, 

Hydro University, Watertown, Mass. 02172) 

S. C. N. D. AUTHOR (USGS, Woods Hole, Mass. 025*13) 
(Sponsor: X. C. Alvin) 

Follow this example in typing the abstract. The 
printing plates will be prepared by photographing 
the abstracts exaotly as they are reoeived, exoept 
that abstraots exoeeding the maximum length (18 om) 
or width (11.8 om) will be out to oonform. 

Use a good typewriter with a ribbon in good 
oondition. A oarbon ribbon gives the best results. 
Please use type of about this size. Use 12 pitoh. 
There will be a reduotion of 50% for the printed 
abstract volume. 

Follow these guidelines: 

(1) Type title in oapital and lower oase letters 
exoept where all capitals are standard . 
Underscore entire title . 
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